Effects of age on mortality and antibiotic efficacy in cecal ligation and puncture.
The incidence and mortality of sepsis increase with age, consequently, 80% of the clinical mortality from sepsis occurs in patients over age 65. Despite this aged clinical population, most research models of sepsis use 6- to 16-week-old mice as patient surrogates. This age range of mice corresponds to human ages 10 to 17 years. To assess the influence of age on rodent CLP and on antibiotic therapy, we studied young (4 month), mature (12 month), and aged (24 month) mice. Male C57BL/6 mice (n = 27-30 in each age group) were subjected to cecal ligation and puncture (CLP), two punctures with a 25-gauge needle. Mice were observed untreated for 10 days. Young mice had 20% mortality, mature mice had 70% mortality (P = 0.0013 vs. young), and aged mice had 75% mortality (P = 0.0001 vs. young). To assess the effects of age on antibiotic therapy, mice were subjected to CLP as above (n = 38-40 in each age group). Mice were then randomized to treatment with intraperitoneal injections of ceftriaxone and metronidazole or normal saline. Therapy was initiated 12 h after CLP, and injections were repeated every 12 h for 7 days. Young mice saw a 56% decrease in mortality from CLP with antibiotic therapy (P = 0.001), and mature mice had a 30% decrease in mortality (P = 0.06). Aged mice saw no benefit from antibiotic therapy. We also compared plasma cytokine levels between young and aged mice after CLP. When compared with young mice, aged mice had higher levels of IL-6 and TNF-alpha 24 h after CLP. However, high IL-6 was predictive of mortality at any age. Mice appear to have age-dependent responses to intra-abdominal sepsis and to appropriate therapy.